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ON (54) Title: FEMORAL COMPONENTS FOR KNEE ARTHROPLASTY 
ON 



^ (57) Abstract: A femoral knee prosthesis system for resurfacing a resected articular surfece at the distal end of a femur includes 
S2 a femoral component adapted to male with the resected articular surface; and an attachment member. The interior surface of the 
® femoral component is configured to connect to the first attachment member when the fanoral component is mated on the resectwi 
O articular surface of the femur and when the first attachment member is passed through the medial side or the lateral side of the 
^ resected articular surfece. The femoral conqwnent is available in one-piece and two piece systems. Mating femoral components 
^ (e.g., tapered or with hps that interlock with grooves) are also disclosed. 
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FEMORAL COMPONENTS 
FOR KNEE ARTBROPLASTY 

BACKGROUNH OF THE I NVENTION 

5 

1. The Field of the Inventi<m 

Hie present iirvention relates to femoral components for use in total knee 

arthroplasty. 

2. BaclcBTomid Technology 

10 During a typical knee arflnoplasty procedure, the femur is resected with 

surgical mstruments in order to form a resected femoral portion, also known as a 
resected femur. A femoral component typically in the form of a metal cap is then 
placed onto the resected femur. Hie femoral component is typically designed to 
interact with and articulate against a tibial component Aat is mounted onto the 

15 resected tibia. 

During the arthroplasty procedure, the femoral component is inserted tbiou^ 
an incision onto the resected femur. Hie larger and bulkier flie femoral component is, 
the larger the incision is required to be, thus increasing the recovery time of the 
patient, thus increasing the pain associated with flie surgery and the recovery time. 
20 Depicted in Figures 1 and 2 is one embodiment of a prosflietic femoral 

component 10 having an interior surfece 12 and an exterior surfece 14. Interior 
surface 12 is comprised of a pluraUty of intersecting substantially flat surfeces that 
correspond to discrete cut surfaces on a femur. Pegs 16a4> project ftom interior 
surfece 12 for engaging with the femur. Pegs I6a4> are designed to be implanted 
25 within the resected femur, thereby anchoring the femoral conqponent to the femur. 
The exterior surface 14 articulates against the tibial component 

However, the pegs are afBxed using a compression fit into the resected femur 
and project from the interior surface, thereby adding to the bulkiness and size of the 
femoral component, thereby requiring a larger incision during surgery. 
30 What is therefore needed is a femoral component for use in a knee arthroplasty 

procedure that is not bulky and does not require a large incision during surgery. 
What is also needed is a femoral component that is firmly afiBxed to the resected 
femur and is convenient to mount thereon. 

TOTF.1? nTCSCRIPnON OF THE DRAWINGS 
35 Various embodiments of fiie present invention will now be discussed wilii 

reference to the appended drawings. It is appreciated ftat these drawings depict only 
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typical embodiments of the invention and are therefore not to be considered limiting 
of its scope. 

Figure 1 is a front perspective view of a prior art femoral conqponen^ 
Figure 2 is a back perspective view of the prior art femoral component shown in 
5 Figure 1; 

Figure 3 is a back perspective view of a femoral component of the present 
invention featuring at least one threaded bore formed on the interior surfece thereof 
that is configured to receive an attachment member extended through flie resected 
femur, an optional second threaded bore and attachment member are shown in 
10 phantom lines; the attachment member may be extended through the medial and/or 
lateral side; 

Figure 4 is a back perspective view of another femoral component of the 
present invention featuring at least one engaging, receiving pocket filled with a 
receiving, engaging material that receives and engages at least one attachment 
15 member extended through the resected femur, an optional additional receiving surface 
and attachment member(8) are shown in phantom lines; 

Figure 5 is a perq)ective view of the femoral component of Figure 3 being 
mounted on a resected femur, a receiving surfece 66 for an optional plate 29 of the 
femoral component is shown in phantom lines; 
20 Figure 6 is a perspective view of the femoral component of Figures 3 and 5 

shown as being mounted on the resected femur of Figure 5 and having an attachment 
member (shown primarily in phantom lines) extended through the resected femur and 
into the femoral component, thereby securing flie femoral component to the femur. 

Figure 7 is a side cross sectional view of an alternative embodiment of a 
femoral component having inwardly projecting lips shovra as being mounted within 
corresponding grooves cut into a resected femur, &ereby securing the femoral 
component to the resected ^mur; 

Figure 8 is a perspective view of a femoral component havmg a tapered 
interior surfece that is being mounted onto a resected femur having a con^limenlaiy, 
30 tapered, mating surfece, hereby securing the femoral component to flie resected 
femur. 

Figure 8a is a cross sectional view of an aKemative femoral component, 
having a non-chamfered, curved surfece, shown as mounted onto a resected femur, 
demonstrating that a femoral component having inwardly projecting lips can have a 
35 variety of different interior surfaces. 



25 
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Figure 9 is a perspective view of an alternative embodiment of a two-piece 
femoral component divided lateral to medial; 

Figure 10 is a perspective view of the femoral component shown in Figure 9 in 

an assembled state; 

5 Figure 11 is a perspective view of a two-piece femoral component having 

meshing teeth and divided lateral to medial; 

Figure 12 is a perspective view of a two-piece femoral component divided 

anterior to posterior; 

Figure 13 is a perspective view of ftie femoral component shown in Figure 12 ^ 

10 in an assembled state; 

Figure 14 is a perspective view of a femoral component divided anterior to 

posterior and having meshing teetii; 

Figures 15A-16B demonstrate assembled and exploded views of another two- 
piece femoral component of the present invention. 

i^iiT ATI nESCRIPTTON OF THF PWy^ERHED EMBODIMENTS 
Figures 3-6 depict examples of femoral knee prosthesis systems used m knee 
arthroplasty wherem the femoral components are readily slid in from the medial or 
lateral side through an mcision and onto a femoral resection 60 (Fig. 5). An 
attachment member, such as a bolt or screw can then be inserted through the femur 
until contacting the femoral component The procedure is minimally invasive and 
does not require as large an incision as components havmg the pegs 16a-b of Figures - 
1 and 2. The bolt, screw or other attachment member securely affixes the femoral 
component to fte resected femur, rather than merely relying upon a compression fit 
Figures 7-8Ad^ict examples offemoral components 70, 80 used in knee arthroplasty 
wherein a mating relationship, e.g., mating hps 78a-b and grooves 79a-b (Fig. 7) or 
mating tjq)ering surfeces (Figs. 8) maintain the femoral component on flie resected 
femur. 

Figures 9-14 depict connectible two-piece end use femoral components 102, 
131, 161, and 191 used in knee arthroplasty wherein tiie two parts are readily, 
30 mdipendenfly sKd in from the medial or lateral side through an mcision and then 
connected and mounted onto a femoral resection. Optionally, one part may be 
mounted on the femoral resection followed by another part bdng connected thereto. 
Botii parts may also be first mounted, tiien connected togflier. An attachment 
member, such as a bolt or screw can then be insetted toough tiie femur until 
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coBtacting the femoral component Optionally, bone cement can be employed to 
cement the femoral component to the resected femur. 

A coupling member, e.g., a bolt or a screw attaches one part of the femoial 
component to another. The procedure is minimally invasive and does not require as 
5 large an incision as one piece components because one part of the femoral component 
may be placed through the incision, followed the other part of the femoral component 
The individual pieces of the femoral component themselves may also be employed 
without the corresponding mating piece, such as when only a portion (e.g., a tibial 
portion) of the component is needed for a particular procedxire. 

10 Figures 15A-16B depict a connectible two-piece end use femoral component 

210 used in knee arthroplasty wherein the two parts are readily, independently slid in 
jBrom the medial or lateral side through an incision and then connected and mounted 
onto a femoral resection. Optionally, one part may be moimted on the femora] 
resection followed by another part being coimected thereto. Integral protrusions 

15 extending from one part attach the one part of the femoral component to the otiier. 
The procedure is minimally invasive and does not require as large an incision as one 
piece components because one part of ttie femoral component may be placed through 
the incision, followed the other part of liie femoral component Pegs are employed for 
anchoring the component on a femoml resection. 

20 Each of these femoral components will now be discussed in greater detail 

beginning with reference to Figures 3, 5 and 6. Figure 3 is a back perspective view of 
a femoral knee prosthesis system 20 for resurfacing a resected articular surface 64 
CFig. 5) at the distal end 62 of a femur 60. As shown in Figure 5, the resected 
articular surface 64 of the distal end 62 of the femur 60 has a medial side 61 and an 

25 opposing lateral side 63. 

Prosthesis system 20 of Figure 3 comprises: (i) a U-shaped femoral 
component 22 having (i) an interior surface 26 adapted to mate with the resected 
articular surface 64 and (ii) an opposing articulating surface 24; (jS) a first attachment 
member, e.g., elongated boh 36 having a threaded end; and (iii) a flireaded bore 32 

30 formed on interior surface 26 of femoral component 22. 

Threaded bore 32 is an exan^le of means formed on the interior sur&ce 26 of 
the femoral component 22 for connecting the first attachment member 36 to the 
femoral component 22 when the femoral cQnqx>nent 22 is mated on tibe resected 
articular sur&ce 64 of the femur 60 and when the first attachment member 36 is 

35 passed through Ote medial side or the lateral side of die resected articular sur&ce 64. 
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Threaded boie 32 is angled such that when femoral component 22 is mated on the 
resected articular sur&ce of femiur 60, bolt 36 can be passed tiirough medial side 61or 
lateral side 63 of the resected articular surface 64 so as to threadedly engage with the 
threaded bore 32 (see Figs. 5-6). 

5 Femoral component 22 comprises a substantially U-shaped medial con^le 28 

connected to a substantially U-shaped lateral condyle 30« Femoral component has an 
anterior end 35 and a posterior end 37. The medial condyle 28 is connected to the 
lateral condyle 30 such that an elongated slot 39 is formed between the lateral condyle 
and the medial condyle. However, in another embodiment, the femoral component of 

10 the present invention comprises merely a substantially U-shaped laterial condyle or a 
substantially U-shaped medial condyle, depending upon die desired procedure. 

An optional plate 29 of the femoral component 22 may be employed to 
provide differential sur&ce area for engagement with a complementary surface on the 
prosthesis. 

15 As further shown in Figure 3, system 20 comprises (i) an optional second 

attachment member 38; and (ii) means (e.g., second threaded bore 34) formed on the 
interior surface 26 of the femoral component 22 for connecting the second attachment 
member 38 to the femoral component 22 when the femoral component 20 is mated on 
the resected articular surface 64 of the femur 60 and when the second attachment 

20 member 38 is passed through the medial side or the lateral side of the resected 
articular surface 64. 

Optionally, another at^chment member may extend into the medial, anterior 
surface into another tiueaded bore adjacent bore 32, if desired. 

Screws, bolts^ pins or other forms of fasteners that can be driven through 

25 femur 60 so as to engage with interior surface 26 of femoral conq>onent 22 are each 
examples of attachment members of the present invention. One or more attachment 
members 36, 38 may attach to respective on or more bores 32, 34. Jn one 
embodiment, the attachment members are on opposing sides of the femoral 
component from each other, as shown in Figure 3. As mentioned, in another 

30 embodiment, the attachment members mount into the same side of the femoral 
component (see also Fig. 4). These attachment members can engage with interior 
surface 26 by having threaded bores (Fig. 3) or by positionmg receiving, engaging 
material on interior sur&ce 42 to which the listeners can penetrate and engage with, 
as will now be discussed witii reference to Figure 4. 
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Figure 4 is a back perspective view of anofiier femoral knee prosthesis system 
40 comprising (i) a femoral component 41 comprising an interior surface 42 adapted 
to mate with Ihe resected articular surfece 64 and an opposing articulating sur&ce 43; 
(ii) a first attachment member, e.g., elongated screw 52 having a ftreaded end; and 
5 (iii) a pocket 48 formed on interior surface 42 of femoral component 41 . 

Femoral component 41 has at least one pocket 48 (filled with an engaging, 
receiving material 49) that receives at least one attachment member 52 extended 
through the resected femur 60; an optional additional pocket 50 and an additional 
corresponding attachment member 54 are shown in phantom lines. Pockets 48, 50 
10 filled with such material are additional examples of means formed on the interior 
surface 42 of the femoral component 41 for connecting an attachment member to the 
fsmotsl component. 

Pockets 48, 50 are formed on the interior surface 26 of the femoral component 
22 and are filled with an engaging, receiving material, such as an adhesive (e.g., 
15 polymelhyhnethacrylate) or another material Aat is soft enough to receive the 
attachment member, but can also retain the attachment member therein. Other 
examples of such a receiving, engaging material include pliable polymers such as 
Delrin or polyetheretherketone that are capable of receiving and deforming to the 
shape of the first attachment member. 
20 In one embodiment, in addition to the use of a bolt or screw to attach the 

franoral con^Kment to the pros&esis, a bone cement can be employed to furflier 
enhance the adhesion of the femoral component to the resected femur. The bone 
cement can be ^lied before and/or during mounting of the femoral component For 
example, the femoral component can be partially attached and then a syringe or other 
25 form of delivery tube used to inject bone cement between femoral component and the 
femur. In addition, a praous or fibrous material such as a wire mesh may be attached 
to the interior surfece 26 of the femoral component 22 to thereby foster bone growth 
between the femoral component 22 and the resected femur 60 and to provide surfece 
area for attaching the bone cement between the femoral component and the resected 
30 femur. 

Figure 5 is a perspective view of the fem<»ral component 22 of Figure 3 bemg 
mounted on a resected femur 60. A complimentary receiving surface 66 for the 
clonal plate 29 of fte femoral conqponent is shown in phantom lines. 

Figure 6 is a perspective view of the femoral component 22 of Figures 3 and 5 
35 shown as being mounted on the resected femur 60 of Figure 5 and having an 
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attachment member 36 (shown primarily in phantom lines) extended through the 
resected femur 60 and into fte femoral component 22, thereby securing the femoral 
component 22 to the femur 60. Ihis attachment ti^tly pulls the femoral component 
22 toward and onto the femur 60. 
5 Figures 5 and 6 also illustrate a method for resuifecing a femur as part of a 

surgical procedure, comprising (i) resecting an articulating surfece 64 at a distal end 
62 of a femur 60 so as to fomi a resected articular surfece 64 extending between a 
medial side 61 and a later side 63; (ii) mounting a femoral consent 22 having an 
interior surface 26 on at least a portion of the resected articular surfece 64; (iii^ 
10 passing a first attachment member 36 through the lateral ade or the medial side of the 
resected articular surface 64; and (iv) connecting the first attachment member 36 to 
the femoral component 22 so that the first attachment member 36 secures ibs femoral 
component 22 to the resected articular surface 64. 

In one embodiment, the act of resecting an articulating surface conqoises 
15 resecting a medial condyle and a lateral condyle at tixe distal end of the femur. In 
Figure 5, the medial and lateral condyles of femur 60 have been resected. As 
discussed above, femoral component 22 comprises a substantially U-shaped lateral 
con^le connected to a substantially U-shaped medial condyle. 

In another embodiment, the act of resecting an articulating surface 64 
20 comprises resecting only a medial condyle or only a lateral condyle at the distal end 
62 of the femur 60, witiiout tiie other of Ihe medial condyle or lateral condyle being 
resected. In such an alternate embodiment, tiie act of mounting a femoral component 
on at least a portion of ibs resected articular surface 64 comprises tiie femoral 
conqKment being a unicondular lateral condyle or medial condyle. 
25 In one embodiment, the act of passing a first attachment member 36 tiirough 

the lateral side or fbe medial side of tiie resected articular surface 64 comprises: (i) 
boring a hole tiirou^ the femur, and (ii) advancing tiie first attachment member 36 
tiirough tiie hole. The hole can be bored tiirough tiie femur at an obUque angle a, as 
reflected m Figures 3 and 6. The hole can be bored by making an incision in tiie skin 
30 acgacent tiie tiie femur, properly orienting a toibular aligmnent guide, tiien boring tiie 
hole witii a drill tinouf^ tiie alignment guide. Optionally, hovrever, tiie first 
attachment member is advanced tinough tiie femur at such an angle a (e.g., by being 
advanced flraiugh a taibalar ahgnment guide used to orient tii© finst attachment 
member) wifliout initially boring a hole ttierefliraagh. In one embodiment tiie angle a 
35 is in tiie range of appnadmately 15 to approximately 45 degrees, e.g., about 30 
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degrees, but may be a variety of different angles which achieve the result of affixing 
ihe femoral component to the femur. 

The method of fesurfeicing the femur may further comprise (i) passing a 
second attachment member 38 (Fig. 3) through the lateral side or the medial side of 
5 the resected articular sur£EU)e; and (ii) cormectmg the second attachment member 38 to 
the femoral component 22 so that flie second attachment member 38 secures the 
femoral component 22 to the resected articular surface. 

As discussed above. Figures 7-8A depict examples of femoral components 70, 
80 wherein a mating relationship between the femoral component and the resected 
) 10 femur maintains the femoral component on Ihe resected femur. The prosthetic 

femoral component can come in a variety of alternative configurations. 

Figure 7 is a side cross sectional view of femoral component 70, which 
comprises a '*U" shaped main body 71 having an interior surface 73 an exterior 
surface 75, an anterior end 77a, and a posterior end 77b, and anterior and posterior 
15 inwardly projecting lips 78a, 78b, respectively, extending from an interior surfece 73 
of &e main body 71. As shown, lips 78a-b are mounted within corresponding 
grooves 79a, 79b cut into a resected femur 74, thereby securing the femoral 
component 70 to the resected portion 72 of the femur 74. In one embodiment, main 
body 71 has the same or substantially the same configuration as the femoral 
20 component 22 shown in Figures 3, 5 and 6, but has Ups 78a-b projecting inwardly 
from die interior surface 73 of respective posterior and anterior ends 77a-b thereof. 
■ Groove 79a is formed in an anterior surface 72a of the femur, while groove 79b is 

formed in a posterior surfece 72b of the femur. 

The lips 78a-b may project inwardly j&om one or more condyles. For 
25 example, one posterior lip 78b may extend from a medial condyle while another 
posterior Up 78b extends from a lateral condyle. Optionally, posterior lips 78b may 
extend from flie lateral and the medial condyle. Figure 7 is representative of a 
. posterior lip 78b extending fix>m tiie interior surface of the lateral and/or medial 
condyle. 

30 Similarly, the anterior Up 78a may extend from the interior surface 73 of the 

anterior end 77a of Ae lateral or medial con(fyle, or may extend as a single lip from 
the Ulterior surfece of both fte anterior end of the medial con^le and die antoior end 
of the lateral condyle. 

Thus, in one embodiment, femoral conqxment 70 comprises (i) a lateral 

35 condyle (e.g., similar to condyle 30 of Fig. 3) having a substantiaDy U-shaped 
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configuration and having an interior surfece 76 and an opposing extmor surfeca 77 
each extendingbetween an anterior end 73 and anopposingposteriorend75; a^^ 

a medial condyle (e.g.. sinnlax to condyle 28 of Fig. 3) having a substant^y U- 
shaped configuration and having an interior surface 76 and an opposing extenor 
; surfece 77 each extending between an anterior end 73 and an opposing postenor end 

75, the medial condyle being connected to the lateral condyle such that an elongated 
slot is formed between the lateral condyle and the medial condyle. 

A first engagement lip 78a projects ftom flie interior surfece 71 of at least fl« 
lateral condyle or Ae medial condyle at the anterior end 77a thereof, and a second 
0 engagementlip78bpro3ectsftomtheinteriorsurfi«:eofatleastthelateralcon^^^ 

medial condyle at the posterior end 77b thereof 

Mating lips 78a.b and grooves are an example of a mating relationship 
between the femoral component 70 and the resected femur 74 ftat maintains flie 
femoral component 70 on the resected femur 74. Other examples of such a matmg 
,5 xelationsMp include an embodhnent in which a single mating lip extends ftom a 

shapedmainbodymtoasinglegrooveonaresectedfemur. 

Thus, femoral component 70 comprises a main body 71 having an mtenor 
sorfece 73 and an opposing articulating surfece 75 each extending between a latei^ 
side and a medial side, the interior surface 73 having a substantially U-shaped 
^ transverse cross section; and at least one and preferably first and second Up^ 

projectinginwardly ftom toe anterior or posterior end of the interior surfece 73 offhe 

body 76. . ^ . 

Cuts are formed on resected femoral surface 72 complementary to mtenor 

surface 71 wifli respective complimentary mating grooves 79a-b being fomied to 
25 receive respective lips 78a-b. m this configuration, femoral component 76 can be 
laterally sUd onto femur 74 so that l^s 78a.b are received within Ihe correspondmg 
g„K»ves 79a-b on femur 74. thereby securing femoral component 70 to femur 74. 

Anoiher method for resurfacing a femur thus comprises: (i) resectmg an 
articulating surfece at a distal end of a femur 74 so as to form a resected articular 

30 surfi.ce72havingananteriorsurfeceandaposterior^aceeachextendingbet^^ 
' a lateral side and a medial side, at least one of the anterior surfece and postenor 
surfece having a groove 79a4, ^ and (ii) sKding a femoral component 70 onto 
the resected articular surfece 72. a lip 78a.b of the femoral component 70 mating with 
^ g^ove 79a.b. the femoral component 70 being slid medial to lateral or lateral to 
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As shown in Figure 7, the step of resecting an articulating surface preferably 
comprises forming first and second opposing grooves 79a-b in the resected articular 
surface 72 and wherein first and second Hps 78a-1> of the femoral component 70 are 
slid into respective grooves 79a-b» the first and second lips 78a*b betag slid medial to 

5 lateral or lateral to medial. 

Figure 8 shows a tapered relationship between a femoral component 80 and a 
resected femur 90, which is an other example of a mating relationship between a 
femoral component 80 and a resected femur 90 that maintains tiie femoral component 
80 on a tapered resected surfece 88 of a resected femur 90. 

10 Figure 8 is a perspective view of a femoral component 80 having an exterior 

surface 82 and a tapered interior suifece 84 that is being mounted in the direction of 
arrow 89 onto a resected femur 90 having a complimentary, tapered, mating resected 
surface 88, thereby securing the femoral component 80 to the resected femur 90. 

More specifically, component 80 comprises a body 82 having an interior 

15 surface 84 and an opposing articulating surface 82, each extending between a lateral 
side 81 and a medial side 83. The interior sur&ce 84 has a substantially U-shaped 
transverse cross section that inwardly tapers. The taper may occur from the medial 
side to the lateral side or firom the lateral side to the medial side. 

In the embodiment of Figure 8, U-shaped femoml component 80 is fomied 

20 wherein the U-shaped cavity bounded by the femoral component constricts, i.e., 
decreases in size, medial to lateral. (In another embodiment, the femoral component 
decreases in size lateral to medial and the interior surface 84 is configured with a 
mating surface). Femur 90 is cut in a mating configuration such that the femoral 
component 80 wedges onto femur 90 as the femoral component 80 is slid in the 

25 direction of arrow 89 onto femur 90 lateral to medial, thereby retaining tiie femoral 
component on femur 90. 

As reflected in Figure 8, a method for resurfacing a femur 90 comprises: (i) 
resecting an articulating sur&ce at at distal end of a femur 90 so: as to form a resected 
articular sur&ce 88 having an anterior surfece 92 and a posterior surface 94 each 

30 extendii^ between a lateral side 96 and a medial side 98, at least one of tiie anterior 
surface 92 and posterior sur&ce 94 being sloped relative to tiie other such that the 
anteiior sur&ce 92 and posterior sur&ce converge toward tiie lateral side 96 or medial 
side 98; and Qi) sliding a femoral component 80 onto the resected articular sur&ce 88, 
the femoral component being 80 slid lateral to medial as shown or medial to lateral 
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Figure 8a is a cross sectional view of an alternative femoral component 80a, 
having an articulating surface 82a and a non-chamfered, curved interior surfece 84a, 
shown as mounted onto a resected femur 86a. Anterior and posterior Hps 88a.b mate 
with corresponding grooves 89a-b in femur 86a. Figures 7 and 8A demonstrates that 
a femoral component having inwardly projecting hps 88a.b can have a variety of 
different interior surfaces. The interior surfece 84a of the femoral component of 
Figure 8A can also be tapered similarly to Figure 7 so as to mate with a 
complimentary tapered resected femur, as discussed with reference to Figure 7. 

As another feature of the present invention. Figures 9-14 depict com»ectfl>le 
two-piece end use femoral components 102, 131, 161, and 191 used in knee 
arfliroplasty wherein the two parts are readily, independently sUd in from the medial 
or lateral side flirough an incision and then connected and mounted onto a femoral 
resection. Optionally, one part may be momited on the femoral resection followed by 
another part being connected thereto. An attachment member, such as a bolt or screw 
; can then be inserted flirough the femur until contactmg the femoral component A 
coupling member. e.g.. a bolt or a screw attaches one part of the femoral component 
to anoflier. The procedure is mimmally invasive and does not require as large an 
incision as one piece components because one part of the femoml component may be 
placed flMOUgh the incision, followed the other part of tbe femoral component 
0 Figure 9 is a perspective view of a two-piece end use femoral component 102 

divided lateral to medial, while Figure 10 is a perspective view of the femoral 
component 102 shown m an assembled state. Femoral component 102 is configured 
for "end use" in that it is configured to be permanently mounted onto a resected 
articular surfece during a resurfiicmg procedure so as to articulate against a tibia 
15 and/or prosthetic tibial component and is designed for actual daily use by a patient 
who has experienced Ae procedure in order to replace at least a portion of a knee. 

Figure 9 tims depicts a floral knee prosthesis system 100 for resurfacing a 
resected articular surfece at the distal end of a femur, comprising: end use femoral 
component 102 having (A) an interior smfece 105 adapted to mate with &e resected 
30 articular surfece and CB) an opposing articulating surfece 107. 

The end use femoral component finflier comprises (i) a first portion, i.e., 
patellar condyle 103, comprising a first section of flie articulating surfe«r. (iQ a 
second portion. i.e.. tibial condyle 104 comprising a second section of the articulating 
suifece. the second portion 104 being selectively mateable wifli the first portion 103; 
35 and (iii) bolts 106. 108 configured to selectively connect flie first portion 103 to tiie 
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second portion 105, Bolts 106, 108 are examples of means for selectively connecting 
the first portion to the second portion. Bolt 124 secures the femoral component 103 to 
the femur. However, a variety of other methods may be employed to secure the 
femoral component to the femur, such as the use of bone cement or pegs compressed 

5 into the resected femur. In one embodiment, at least a portion of patellar condyle 103 
corresponds to an anterior portion of the resected femur while at least a portion of 
tibial condyle 104 corresponds to a posterior portion of the resected femur. 

As shown, bolts 106, 108 extend through respective apertures llOa-b, 1 12a-b, 
114a-b, 116a-b along orientation lines 118a-b to connect portions 103, 105 such that 

10 the combined condyle portions 103, 105 collectively form the femoral component 102 
shown in Figure 10. 

U-shaped Femoral component 102 is divided along a joint 1 19 so that femoral 
component 102 comprises an anterior section 103 and a posterior section 105. At 
least one and preferably first and second passageways defitned by apertures llOa-b, 

15 112a-b, 114a-b, and 116a-b extend laterally through both anterior section 103 and 
posterior section 105 such that when sections 103 and 105 are aligned, threaded bolts 
106, 108 can be laterally threaded into the passageways so as to secure the mating 
sections. 

During a resurfacing procedure, the first and second portions 103, 105 are 

20 readily, independently slid in fix>m tiie medial or lateral side through an incision and 
then coimected and mounted onto a femoral resection. Optionally, one part 103 or 
105 may be mounted on the femoral resection followed by the mating part being 
connected thereto and mounted on tiie femoral resection. 

A method for resurfecing a femur employing femoral component 102 thus 

25 comprises (i) resecting an articulating surface at a distal end of a femur so as to form a 
resected articular surface; (ii) positioning a first portion 103 of an end use femoral 
component on or adjacent to tiie resected articular sur&ce, the first portion 103 
comprising a first section of an articulating sur&ce of the end use femoral component 
102; (iii) positioning a second portion 104 of the end use femoral compon^ 102 on 

30 or adjacent to the resected articular surfece, the second portion comprising a second 
section of the articulating surface of the end use femoral conq)onent 102; (iv) securing 
the first portion 103 of the end use femoral component 102 to the second portion of 
the end use femoral component and (v) attaching the end use femoral component 102 
to the resected articular surfece, e.g., through the use of bolt 124, a screw, pin or other 

35 means for attaching. 
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Figure 11 is a perspective view of a system 130 comprising a substantially 
similar femoral component 131 having meshing teeth 136. 138 and divided lateral to 
medial. Component 131 comprises (i) a first portion. i.e., patella condyle 132. 
comprising a first section of the articulating surface; (n) a second portion, ie., tibial 
condyle 134 comprising a second section of the articulating smfece, the second 
portion 134 being selectively mateable with Ae first portion 132; and (iii) bolts 142. 
144 configured to selectively connect the first portion 132 to the second portion 134 
by extending through respective apertures 146, 148 and additional apertures not 
shown. Bolts 142. 144 are examples of means for selectively connecting the first 
portion to the second portion. Bolt 150 is an example of means for securing the 
femoral component 103 to the femur. 

As opposed to file smooth joint 119 of Figure 8, femoral component 131 can 
be formed with a jorat 140 having complementary mating teeth 136, 138. 
Jn yet another embodiment, as discussed with respect to Figures 12 and 13, the first 
portion comprises a substantially U-shaped medial condyle (162) and the second 
portion comprises a substantially U-shaped lateral condyle (164). 

Figure 12 is a perspective view of a fismoral component 161 of system 160 
divided anterior to posterior and Figure 13 is a perspective view of the femoral 
component 161 shown in Figure 12 in an assembled state. 

Femoral component 161 comprises: © a lateral condyle 162 having a 
substantially U-shaped configuration and having a lateral side 163 and an opposing 
medial side 166 each extending between an anterior end 165 and an opposing 
posterior end 167; (ii) a medial condyle 164 having a substantially U-shaped 
configuration and having a lateral side 168 and an opposing medial side 169 each 
extending between an anterior end 171 and an opposmg posterior end 173. The 
lateral side 168 of flie medial condyle 164 is configured to mate with tiie medial side 
166 of the lateral condyle 162 such that a slot 179 is foim^ between the medial 
condyle and the lateral condyle fttttie posterior ends thereof. 

Bolts 170, 172 are exanq)les of means for connecting the medial condyle to 
, file lateral condyle when the medial condyle and lateral con^le are mated. Bolt 178 
secmes the femoral component 161 to flie femur. However, a variety of otiier 
metiiods may be employed to secure the femoral component to tiie femur, such as tiie 

use of bone cement or pegs compressed into the resected femur. 

Femoral component 161 is centrally divided anterior to posterior along a linear 
5 joint 180 so fliat femoral component 161 comprises a medial section and a lateral 
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section. At least one and preferably first and second passageways defined by 
apertures 174a-b and 176a-b extend lateraUy through both medial section and lateral 
section such that when sections aie aligned, bolts 170, 172 can be laterally threaded 
into respective passageways so as to secure tihie sections together. 
5 Figure 14 is a perspective view of a femoral component divided anterior to 

posterior and having meshing teefli. Figure 14 shows a system 190 comprising a 
substantially similar femoral component 191 having meshing teeth 202, 204 and 
divided anterior to posterior. Component 191 comprises (i) a first portion, i.e., lateral 
condyle 192, comprising a first section of the articulating surface; (ii) a second 
10 portion, i.e., medial condyle 194 comprising a second section of tiie articulating 
surface, the second portion being selectively mateable with the first portion; and (iii) 
bolts 196, 198 configured to selectively connect the first portion to the second portion. 
Bolts 196, 198 are examples of means for selectively connecting the first portion to 
ihe second portion. Bolt 206 or other method of attachment can be employed to 
15 secure the femoral component 191 to the femur. 

As depicted in Figure 14, in contrast to having a linear joint, femoral 
component 191 can be formed with a joint having compl^ientary mating teeth 
formed on each of the sections. 

Figures 15A-D demonstrate assembled and exploded views of another two- 
20 piece femoral component of the present invention employing protrusions in order to 
link the pieces of flie component The two parts are readily, independentiy slid in 
fit>m the medial or lateral side through an incision and then connected and mounted 
onto a fismoml resection. Optionally, one part may be mounted on the femoral 
resection followed by another part being connected thereto and mounted on the 
25 femoral resection. 

Figure IS depicts a femoral knee prosthesis system 210 for resurfacing a 
resected articular surfieice at the distal end of a femur, comprising: (i) end use femoral 
component 21 1 having,® an interior surfece 215 adapted to mate with flie resected 
articular surfoce and (ii) an opposing articulating surface 217. 
30 The end use femoral component 21 1 comprises (i) a first portion, i.e., patellar 

condyle 214, comprising a first section of the articulating surface; and (ii) a second 
portion, ie., tibial condyle 212 comprising a second section of the articulating 
surface, the second portion 212 being selectively nmteable wifli the first portion 214. 
Protrusions 224-230 extending ftom tibial condyle 212 are configured to be received 
35 within first portion 214, thereby mating the first and second portions. Pegs 220-222 
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are additional examples of means for securing the femoral component 103 to the 
femur. 

Femoral knee prosthesis system 210 further comprises bolts 240, 240a or 
screws that are configured to connect first portion 214 to second portion 212 once ttie 

5 protrasions 224-230 are mounted in first portion 212. In one embodiment, an incision 
is made in only one side of the knee. Thus, only one of bolts 240 or 240a is employed 
to connect first portion 214 to second portion 212. 

As shown, protrusions 224-230 extend through respective apertures 232, 238, 
240 (fourth aperture not shown) and bolt 240 is extended through aperture 242 and 

10 into bored aperture 244 such that the combined condyle portions 214, 212 collectively 
form ttie femoral component 210 shown in Figures 15B and 16B. The use of 
protrusions 224-230 and at least one bolt 240 forms a strong connection between first 
and second portions 212, 214. Bolt 24a is extended through aperture 242a and into a 
bored aperture in portion 214. 

15 As discussed above, flie femoral componets of the present invention are 

convemently slid in ftom the medial or lateral side through an incision. In addition, 
the femoral components of the present may be convemently sUd (either as one piece 
or two-piece members) through and incision in between flie medial and lateral sides. 
The femoral components are designed to articulatB against the tibia and/or a prosthetic 

20 tibial component 

It is appreciated that the various configurations, structures, and methods as 
discussed above can be mixed and matched to form yet other unique configurations, 
stmctuies, and mettiods. 

Additional disclosure relating to apparatuses and methods of flie present 

25 invention is available in a United States Patent appKcation filed simultaneously 
herewith on Friday, May 23, 2003 entitled « Modular Femoral Components for Knee 
Arthroplasty" with Daniel F. Justin and B. Mariowe Goble as inventors, attorney 
docket no. 13447.22.1, express mail label no. EV 203 529 702 US, which appUcation 
is incorporation herein in its entirety by reference. 

30 The present invention may be embodied in other specific forms without 

departing ftom its spirit or essential characteristics. The described embodiments are 
to be considered in all respects only as illustrative and not restrictive. The scope of 
the invention is, therefore, mdicated by the appended claims ratter than by the 
foregoing description. All change which come wittiin flie meamng and range of 

35 equivalency of the claims are to be embraced within their scope. 
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What is claimed is: 

L A femoral knee prosthesis system for lesui&cing a resected articular 
surface at the distal end of a femur, tiie prosthesis system comprising: 

a femoral component having (i) an interior surfiace adapted to mate 
5 witti a resected articular surface of a femur; and (ii) an opposing 

articulating surface; 
a first attachment member; and 

means formed on the interior surface of ibe femoral component for 
connecting the first attachment member to the femoral component 
10 when the femoral component is mated on the resected articular surface 

of the femur and when the first attachment member is passed through 
the femur. 

2. A knee prosthesis system as recited in claim 1, wherein the attachment 
member is selectively passed through the medial side or the lateral side of the resected 

15 articular surface of the femur. 

3. A femoral knee prosthesis system as recited in claim 1, wherein the 
first attachment member comprises an elongated bolt having a threaded end. 

4. A femoral knee prosthesis system as recited in claim 1, wherein the 
means for connecting comprises a threaded bore formed on the interior surface of 

20 the femora] component, the threaded bore being ang}ed such that when the 

femoral component is mated on the resected articular surface of the femur, the 
bolt can be passed through the medial side or the lateral side of the resected 
articular sur&ce so as to threaded engage witii the threaded bore. 

5. A femoral knee prostiiesis system as recited in claim 1, wherein the 
25 means for connecting comprises a pocket formed on the interior sur&ce of the 

femoral component 

6. A ^stem as recited in claim 5, wherein the pocket is filled with an 
engagmg material capable of engagmg with ttie first attachmmt member. 

7. A femoral knee prosthesis system as recited in claim 6, wherein the 
30 engaging material comprises an adhesive. 

8. A femoral knee prosthesis system as recited in claim 1, wheroin the 
femoral component comprises a substantially U*shaped laterial condyle 
connected to a substantially U-shaped medial condyle. 
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9 A femoial knee pros&esis system as recited in claim 1 , wherein the 
femoral component comprises a substaiiiially U-shaped laterial condyle or a 
substantially U-shaped medial condyle. 

10. A femoral knee prosfliesis system as recited in claim 1. wherein the 

femoral component comprises: 

a first portion comprising a first section of the articulating surface; and 
a second portion comprising a second section of the articulating 
surface, the second portion being selectively maleable with the first portion; 
and 

means for selectively connectingthe first portion to the second portion. 

11. A femoral knee prosthesis system as recited in clahn 10, wherein the 
first portion comprises a lateral condyle and die second portion comprises a 
medial condyle. 

12. A femoral knee prosthesis system as recited m clahn 10, wherdn the 
fiist portion comprises an anterior condyle and the second portion comprises a 
tibial condyle. 

13. A femoral knee prosthesis system as recited in claim 1, fotther 

comprising: 

a sec<md attachment member; and 

means formed on the interior surface of the femoral component for 
connectmg the second attachment member to the femoral component ^ 
when die femoral component is mated on the resected articular surfece 
of the femur and when the second attachment member is passed 
through the medial side or the lateral side of the resected articular 

25 surfece. 

14. A fenoral knee prosthesis system for resurfecing a resected articular 
surfece at the distal end of a femur, die resected articular surfefce having a medial 
sidei and an opposmg lateral side, die prosthesis system comprising: 

a femoral component havmg (i) an interior surface adapted to mate 
with a resected articular surfece of a femur, and (h^ an opposing articulating surfece; 
and 

a first attachment member, wherein the mterior surfece of die femoral 
coinponent is configured to connect to the first attachment member 
when die femoral component is mated on die resected articular surfece 



20 



30 
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of the femur and when flie first attachment member is passed through 
the femur. 

15. A knee prosthesis system as recited in claim 14, wherein the 
attachment member is selectively passed through the medial side or the lateral side of 

5 the resected articular surface of the femur. 

16. A femoral knee prosthesis system as recited in claim 14, wherein the 
first attachment member comprises an elongated bolt having a threaded end. 

17. A femoral knee prosthesis system as recited in claim 14, wherein the 
interior surface of the femoral component has a threaded bore formed thereon. 

10 18. A femoral knee pros&esis system as recited iq claim 14, wherein the 

interior surfece of the femoral component has a pocket formed thereon. 

19. A method comprising: 

resecting an articulating surface at a distal end of a femur so as to form 

a resected articular surface extending between a lateral side and a 
15 medial side; 

mounting a femoral component having an interior surface on at least a 

portion of the resected articular surface; 

passing a first attachment member through the femur; and 

connecting the first attachment member to the femoral component so 
20 that the first attachment member secures the femoral component to the 

resected articular surface. 

20. A method as recited in claim 19 wherein passing the attachment 
member through ttie femur compiises passing a first attachment member through the 
lateral side or the medial side of the resected articular sur&ce. 

25 21. A method as recited in claim 19, wherein resecting an articulating 

surfiice comprises resecting a medial condyle or a lateral condyle at the distal end of 
the femur, the otiier of the medial conctyle or lateral condyle not bemg resectsd. 

22. A method as recited in claim 19, wherein mounting a femoral 
component coroprises the femoral component being a unicondular lateral condyle or 
30 medial condyle. 

23. A metiiod as recited in claim 19, wherein resecting an articulating 
surfiBwe comprises resecting a medial condyle and a lateral condyle at the distal end of 
the femur. 
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24. A mefliod as recited in claim 19, wherein the femoral component 
comprising a substantially U-shaped lateral condyle comiected to a substantiaDy U- 

shai>ed medial condyle. 

25. A method as recited m claim 19, wherein passmg a first attachment 
5 member through die lateral side or flie medial side of die resected articular surface 

comprises: 

making an incision in the skin adjacent «ie distal end of the femur, and 
advancing the first attachment member through the femur. 

26. A method as recited in claim 19, further comprising: 

10 passing a second attachment member dm)ugh the lateral ade or the 

medial side of the resected articular surface; and 
connecting the second attachment member to the femoral component 
so that the second attachment member secures the femoral component 
to die resected articular surfece. 
15 27. A femoral component of a knee prosthesis for resurfacing a resected 

articular surfece at die distal end of a femur, die femoral component comprising: 

a main body having an interior surfece and an opposing articulating 
suifece each extending between a lateral side and a medial side, the interior 
surface having a substantially U-shaped transverse cross section; and 
20 at least one lip projecting inwardly firam an end of the interior surface 

of die body. 

28. A femoral conqtonent as recited in claim 24, wherein the femoral 
componet comprises a first lip projecting inwardly from an anterior end of die interior 
surface of flie body and a second lip projecting inwardly fix>m a posterior end of die 

25 interior surfece of die body. 

29. A method comprising: 

resecting an articulating surfece at a distal end of a femur so as to form 
: a resected articular surfece having an anterior surfece and a posterior surfece 
each extending between a lateral side and a medial side, at least one of die 
30 anterior surfece and posterior surfece having a groove therein; and 

sUding a femoral component onto die resected articular surfece. a lip of 
fbs femoral component mating witii die groove, die femoral component being 
slid medial to lateral or lateral to mediaL 

30. A metiiod as recited in claim 29, wherein die step of resecting an 
35 articulating surfece comprises forming first and second opposing grooves in die 
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resected articular surface and wherein first and second lips of the fCTioral 
component are slid into respective grooves, the first and second lips being slid 
medial to lateral or lateral to medial. 

31. A femoral component of a knee prosthesis for resurfacing a resected 
5 articular surface at the distal end of a femur» the femoral component comprismg: 

a lateral condyle having a substantially U-shaped configuration and 
having an interior surface and an opposing exterior sur&ce each 
extending between an anterior end and an opposing posterior end; 
a medial condyle having a substantially U-shaped configuration and 
J 10 having an interior surface and an opposing exterior surface each 

extending between an anterior end and an opposing posterior end, the 
medial condyle being connected to the lateral condyle; 
a first engagement lip projecting fi-om the interior surface of at least the 
lateral condyle or the medial condyle at the anterior end thereof, and 
15 a second engagement lip projecting fix>m the interior surface of at least 

the lateral condyle or medial condyle at the posterior end thereof. 

32. A femoral component as recited in claim 3 1 , wherein an elongated slot 
is formed between the lateral condyle and the medial con<fyle. 

33. A method comprising: 

20 resecting an articulating surface at a distal end of a femur so as to form a 

resected articular surface having an anterior surface and a posterior surface each 
extending between a lateral side and a medial side, a first groove being formed along 
tixe anterior sur&ce and a second groove being formed along the posterior surface; 
and 

25 sliding a femoral component onto the resected articular sur&ce, the femcnral 

component having an interior surface and an opposing articulating sur&ce, tiie 
femoral component being slid medial to lateral or lateral to medial such that a first lip 
projecting &om the interior sur&ce of the femoral component is received within the 
first chaimel and a second lip projecting firom the interior sur&ce of the femoral 

30 conq>onent is received witiiin the second channel. 

34. A femoral component of a knee prosthesis for resur&cing a resected 
articular sur&ce at the distal end of a femur, tiie femoral component comprising a 
body having an interior sur&ce and an opposing articulating surface each extending 
between a lateral side and a medial side, the interior sur&ce having a substantially U- 
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shaped traBsverse cross section Aat inwardly tapers ftom the medial side to flie lateral 
side or from the lateral side to the medial side. 

35. A femoral component as recited in claim 34, wherein the tapering 
interior surface tapers outwardly from a lateral to a medial direction. 
J 36. A femoral component as recited in claim 34, wherein the tapering 

interior surfece tapers outwardly from a medial to a lateral direction. 

37. A femoral component as recited in claim 34. wherein Ihe tapered 

surface of the main body is configured to mate with a tapered exterior surfece of 

a resected femur. 
0 38. A method comprising: 

resecting an articulating surface at a distal end of a femur so as to form 
a resected tapering articular surface having an anterior surfece and a 
posterior surface each extending between a lateral side and a medial 
side, at least one of tiie anterior surface and posterior surfece being 
15 sloped relative to ti»e other such that the anterior surfece and a 

posterior surface converge toward the lateral side or medial side; and 
sKding a femoral component onto the resected articular surfece, the 
femoral component being sUd medial to lateral or lateral to medial. 

39. A femoral conqwnent as recited in claim 35, wherein the tapering 
20 interior surfece tapers outwardly from a lateral to a medial direction. 

40. A femoral component as recited in claim 35, wherein the tapering 
interior surfece tapers outwardly from a medial to a lateral direction. 

41. A femoral component as recited in claim 35, wherein Ihe tapered 
surfece of the main body is configured to mate with a tapered exterior surface of the 

25 femoral stem. 
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